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SUMMARY. 
 
There is a conflict in upland Britain between grouse managers and conservation 
organisations over the management of legally protected raptor species and in particular hen 
harriers Circus cyaneus. A number of potential solutions have been proposed, but their 
likelihood of success depends upon how acceptable they are to key stakeholders. We used 
Multiple Criteria Decision Models with two groups of stakeholders (grouse managers – GM, 
and raptor conservationists - RC) to quantify the relative importance of evaluation criteria, 
and use these to score various moorland management options and harrier management 
options. This technique showed that for assessing the value of moorland, more importance 
was placed on economic factors by GM, whilst RC valued species richness and abundance 
factors more highly. Intensively managed grouse moors were ranked most highly by GM 
and managed nature reserves by RC, but both groups ranked highly the management option 
of intensively managed grouse moors with no raptor control. For evaluating hen harrier 
management options, GM considered timescale and cost to be more important criteria than 
RC did, whilst RC considered legal constraints more important than GM. Among the 
management techniques considered, GM favoured quota schemes and RC favoured allowing 
harriers to breed unmanipulated. However, supplementary feeding was scored highly by 
both groups, although GM were concerned about the long-term impacts of such a technique. 
It was perceived that the process highlighted room for compromise and common ground 
about the most suitable management option, but participants considered that the lack of trust 
between stakeholders would prevent its implementation. The workshop highlighted the need 
to 1) develop the dialogue established here, 2) develop trust between the groups and 3) to 
conduct research to test the effectiveness of the different management options. There was 
however broad agreement that the workshop had moved individual positions and was a 
useful tool in helping to resolve human-wildlife conflicts. 
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INTRODUCTION 
 
One of the objectives of the REGHAB (Reconciling Gamebird Hunting and Biodiversity) 
Concerted Action was to propose and evaluate possible management alternatives to solve 
conflicts between gamebird hunting and biodiversity conservation, and in particular to 
evaluate the efficacy of innovative tools such as Multiple Criteria Decision Models (Zeleny 
1982) to help solving such conflicts. For this, we concentrate on an area of known conflict 
between hunters and conservationists, the relationship between raptors and gamebirds, for a 
particular case-study, and evaluate the applicability of the approach to solve conflicts in 
other situations/areas. 
 
In the British uplands there is conflict of interest between those who manage populations of 
red grouse Lagopus lagopus scoticus for shooting and those who seek to conserve 
populations of legally protected raptors (Thirgood et al. 2000a-c). The aim of grouse 
management is to sustainably maximise the number of grouse available for shooting in the 
autumn and as raptors are perceived as a threat to this goal they are often killed as a 
consequence.  Historically, the killing of raptors was considered a part of normal moorland 
management during the late 19th and early 20th centuries. Since then, legal protection of 
raptors was established in 1954, and subsequently reinforced in 1979 with the EU Birds 
Directive, and locally with the CroW Act in 2000, but despite these regulations killing of 
raptors still continues in many areas. The illegal killing of raptors is considered to be one of 
the principal threats to the conservation of British hen harriers, peregrine falcons and golden 
eagles (Etheridge et al. 1997; SRSG 1998; Watson 1997). 
 
To a certain extent, the perception by grouse managers that raptors can reduce the size of the 
grouse harvest has been supported by recent research (Redpath & Thirgood 1997, 1999, 
Thirgood et al. 2000 a,b). This work strongly suggests that high densities of hen harrier 
Circus cyaneus and peregrine falcon Falco peregrinus, can limit grouse populations at low 
density and reduce shooting bags. Grouse densities of >60 grouse per km2 are required for 
driven shooting, where hunters stand in “grouse butts” while the grouse are driven overhead 
by lines of human beaters (Hudson & Newborn 1995). Driven grouse shooting generates the 
greatest income for moorland owners, and thus high densities of raptors may lead to 
significant loss of income and potentially a change in land use (and thus loss of moorland 
habitat) if grouse moors become economically unviable. Heather moorland habitat has 
declined strongly over the past 100 years, driven in part by Common Agricultural Policies 
(CAP). Currently, the management of upland areas for grouse shooting maintains 
internationally important heather Calluna vulgaris dominated moorland and benefits a range 
of upland bird species (Thompson et al. 1995, Robertson et al. 2001, Tharme et al. 2001). 
High densities of upland raptors therefore present a conservation problem as they can lead 
to reduced grouse stocks which could lead to a possible change in land use with negative 
consequences for biodiversity. A number of different potential management solutions to the 
conflict between raptors and grouse have been suggested ranging from habitat manipulation 
to lethal control (Thirgood et al. 2000c, Redpath et al. 2001, Watson & Thirgood 2001). 
However, concerned parties have reached an impasse in the agreement and implementation 
of those solutions. Our aim was to re-engage the parties to the conflict in a constructive 
dialogue by applying a neutral-based approach. 
 
Potential solutions to the raptor-grouse conflict are only likely to succeed if they are 
acceptable to both grouse managers and conservationists. One way of assessing the 
acceptability of different management options is to quantify the perceptions of stakeholders 
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by applying Decision Theory using Multiple Criteria Decision Models (Saaty 1992). These 
techniques have been used elsewhere to assess the value of land management decisions and 
the use of mountain resources (Moss et al. 1996, Bayfield et al. 2000). We used Decision 
Modelling with two groups of stakeholders (grouse managers and raptor conservationists) to 
examine attitudes to the various management options to see which measures are acceptable 
and highlight possible areas where a consensus could be established.  
 
The issue of raptor management is only one component of land use management in the 
uplands and decisions about how best to deal with this specific conflict have to be 
considered in the wider context of what is actually important to the two main stakeholder 
groups. For this reason the raptor conservationists and the grouse managers were initially 
asked to focus on how they valued moorland. 
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APPROACH 
 
A two-day workshop was held in Tarland, Aberdeenshire, in February 2002. Five grouse 
managers (GM), including gamekeepers, landowners and a representative of the Game 
Conservancy Trust (GCT) and five raptor conservationists (RC), including Raptor Study 
Group members and representatives of the Royal Society for the Protection of Birds (RSPB) 
attended the meeting. Individuals were invited who were known to have strong views on 
raptor management in the uplands and were considered able to articulate those views in a 
workshop environment. The workshop was run by two facilitators (Philip Bacon and Neil 
Bayfield) and was also attended by two raptor/grouse specialists (Simon Thirgood and 
Stephen Redpath) and two international observers (Beatriz Arroyo and Ralph Gutiérrez). 
 
A large number of criteria influence stakeholder choices between alternative options for the 
management of both moorlands and raptors. One way to quantify such decisions is to create 
an analytical hierarchy, or decision tree, of the criteria and to rank their relative importance 
at each level of the hierarchy (Saaty 1995).  Such a decision tree can then be used to rank 
the importance of different criteria to indicate which are of the highest priority and it can 
also be used as a framework for making choices between alternatives, using the relative 
weights of each of the criteria to provide an overall weighted score for each alternative (see 
below).  This approach provides an audit trail for decisions based on multiple criteria by 
identifying the criteria used, their relative weightings, the individuals who made the 
assessments, and the range of opinion within the stakeholder group.  Thus the basis of a 
decision can be defined in considerable detail and can be potentially re-examined at a later 
date using the same protocol. 
 
In the first part of the workshop stakeholders were asked to identify and rank the importance 
of various criteria for valuing the moorland environment of a notional upland estate of 5-
10,000 ha in north-east Scotland. A provisional list of criteria was developed prior to the 
workshop to facilitate the initial discussion, and was amended following discussion with the 
group. The relative importance of the various criteria was then compared using a decision 
tree. The first branch of the tree identified the four major factors associated with the 
moorland environment (social & political, economic, landscape and natural resources) and 
each of these four factors was split into a number of issues and further split into criteria 
(Figure 1).  
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Figure 1. The decision tree used to split the criteria that were used to assess the value of the 
moorland environment. Each branch of the tree was scored separately. 
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At each branch of the tree, the importance of the alternative options was ranked with a score 
of 5 given to the alternative considered most important and then scores from 1 
(unimportant) to 5 (equally important) for all other alternatives. The direction (ie. negative 
or positive) was not considered at this stage, only the level of importance. In other words, a 
criterion could be considered as important because its occurrence was perceived as highly 
positive, or highly negative. The four factors were scored first, then for each of the factors 
separately the issues were scored and finally for each of the issues the criteria were scored. 
After each factor, issue and criteria had been scored, the relative importance of each criteria 
was determined by taking the product of each of the three scores of its branch. For example 
the overall value for “keepers jobs” was a product of the values for “economic factors” 
multiplied by the value for “employment” multiplied by the value for keepers jobs. 
 
Each individual workshop participant scored the criteria separately. Scores were then 
presented (anonymously) to the whole group, and results were discussed. Individuals were 
allowed to alter their scores following the group discussion and these revised scores (or 
original if unchanged) were used in the analysis. Scores were transformed to a unitary value 
by dividing each by 5, thus a score of 5 became 1.0 and a score of 2 became 0.4. For each of 
the two stakeholder groups an average ranking for each criteria was then obtained as the 
mean of the five values in each group. 
 
After the criteria had been ranked they were then used to assess seven different options for 
moorland management (Table 1). These options were selected to reflect different 
management practices currently employed in the British uplands ranging from intensively 
managed grouse moor to nature reserves. Three types of intensive moorland were 
considered, differing only in the level of illegal raptor control. There were two options 
where gamekeepers occurred at low density but which differed in the number of grazing 
animals. Finally, there were two areas managed as nature reserves of which one with 
intensively managed by wardens and one received little management (the “wilderness” 
option). 
 
The value of the seven management options for each individual criterion was scored from 
zero to 100. A score of 100 reflected the option that was most likely to give the most desired 
outcome. For example, for the abundance of raptors the RC group aimed for “maximum 
raptor numbers” and therefore considered option B to be the best and option A the worst. 
GM aimed for “maximum sustainable numbers” and consequently scored option C the 
highest (100) and option G the lowest (10). For the abundance of sheep, most individuals 
considered that the optimal numbers were intermediate, so the best options (scored 100) 
were considered to be the ones with some, but not too many sheep. Individuals of the two 
stakeholder groups scored the options for each of the individual criteria separately, and then 
held group discussions to obtain a “consensus” score for the group. Overall scores for each 
of the seven management options were obtained by multiplying the option scores for each 
criterion by the criteria scores (to weight the results by the relative importance of each 
criteria) and taking an average of the group members’ scores. In this way we obtained 
individual scores for each management option plus an additional score for the stakeholder 
groups based on their consensus score.  As with the evaluating criteria, the average scores 
for each of the seven management options by both groups were presented immediately to 
the participants, and results were openly discussed. 
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During the second day of the workshop the procedure outlined above was repeated, but the 
two groups considered the criteria (Table 2) and options for the management of harriers, 
which are the raptor species of major concern on moorland (Table 3). 
 
Scores for each of the moorland management and harrier management options are presented 
as boxplots, indicating the distribution of scores within each stakeholder group, and thus the 
degree of consensus within each group. Boxplots indicate the median values, the 1st and 3rd 
quartiles and the upper and lower values. 
 
Details of the scores for each individual for the moorland and raptor management options 
and associated criteria and given in appendixes 1-4.  
 
 
 
 
 
 
 
 
 
Table 1. The seven alternative management options for upland heather moorland 
considered by the two stakeholder groups, indicating the level of management for each. 
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DESCRIPTION 
Manager Intensity
* 
Legal 
predator 
control 
Raptor 
control 
Heather 
burning  
Parasite 
control 
Tree 
regen-
eration 
Grazing 
animals 
A Intensive I Keeper High Lots Lots Lots Lots Some Some 
B Intensive II Keeper High Lots None Lots Lots Some Some 
C Intensive III Keeper High Lots Some Lots Lots Some Some 
D Extensive I Keeper Low Some Some Some None Some Lots 
E Extensive II Keeper Low Some Some Some None Lots Some 
F Nature reserve I Warden High Some None Some None Some Some 
G Nature reserve II Warden Low None None None None Lots Some 
* Intensity is an overall measure of the level of management effort. 
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Table 2. Descriptions of the 10 criteria considered by the two stakeholder grouse used for 
evaluating the different harrier management options in the uplands. 
 
Criteria Description 
Proof of effectiveness Likely ability of science to provide proof of effectiveness of option. 
Time scale How long it would take for the option to be effective in reducing the conflict. 
Economic costs Direct costs of management (not indirect through eg. grouse lost). 
Legal constraints The likelihood of legalising the management option. 
Effect on harriers How harrier numbers would be affected after implementation of the option. 
Effect on grouse How grouse numbers would be affected after implementation of the option. 
Effect on other species How other species would be affected after implementation of the option. 
Acceptability by GM Acceptability of the management option to game managers. 
Acceptability by RC Acceptability of the management option to raptor conservationists. 
Acceptability by public Acceptability of the management option to the general public. 
 
 
Table 3. Descriptions of the seven options for the management of harriers in heather 
moorland. See Thirgood et al. 2000c, Redpath et al. 2001 and Watson & Thirgood 2001 for 
further details. 
 
Option Description 
A Allow natural (un-manipulated) densities of harriers. 
B Habitat manipulation to reduce harrier prey and thus harrier abundance. 
C Supplementary feeding to reduce predation of grouse chicks. 
D Indirect reduction of harrier numbers through the use of deterrents. 
E Quota scheme I – limit harrier density through removing and translocating excess. 
F Quota scheme I – limit harrier density through destruction of eggs from excess pairs. 
G Allow keepers to set harrier densities. 
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RESULTS 
 
At the outset, GM argued that they should also be presented as conservationists. This point 
was accepted by all, but for the purposes of this report the two names (GM and RC) have 
been maintained. 
 
The value of moorland – criteria. 
 
In total, 4 factors, 10 issues and 33 criteria were considered by participants when judging 
the value of moorland (Figure 1). Most of the criteria were valued highly by all individuals, 
indicating the importance given to them by both groups. However, the two stakeholder 
groups ranked the criteria differently (Table 4). Criteria related to income and employment 
emerged as the most important to the GM, whereas criteria related to species diversity and 
abundance tended to be most important to the RC (Figure 2). Both groups considered raptor 
abundance to be of similar importance (4th most important), although it was a negative 
factor for GM and it was a positive factor for RC. 
 
Ranking of moorland management options. 
 
The two groups ranked the seven moorland management options quite differently (Figure 
3). Not surprisingly, GM scores indicated that intensively managed grouse moors were 
favoured, with the highest scoring option being the grouse moor with some limited raptor 
control. In contrast RC favoured managed nature reserves, although the second most highly 
ranked option was intensively managed grouse moorland where there was no raptor control. 
For GM the least favoured option was nature reserve with little management (ie. the 
wilderness option). The lowest ranked option for RC was the extensively managed land, 
where there was some raptor control and a high density of grazing animals. 
 
 
 
Table 4. Top 10 ranked criteria used in assessing the value of moorland, with score and 
standard deviation for the two groups. Arrows indicate where criteria were viewed as 
negative. A full list is given in Appendix 1.  
 
GROUSE MANAGERS RAPTOR CONSERVATIONISTS 
Criteria Score Sd Criteria score sd 
1. Hunting income 0.92 0.16 1. Vegetation richness 0.96 0.21 
2. No. gamekeepers jobs 0.89 0.22 2. Invertebrate richness 0.96 0.00 
3. Abundance of grouse 0.88 0.21 3. Vertebrate richness 0.92 0.09 
4. Abundance of raptors () 0.88 0.21 4. Abundance of raptors 0.92 0.13 
5. No. other jobs 0.86 0.11 5. Abundance of other birds 0.92 0.12 
6. Vertebrate richness 0.86 0.17 6. Abundance of grouse 0.88 0.09 
7. Abundance of fox/corvid/stoat () 0.84 0.26 7. Abundance of sheep () 0.88 0.13 
8. Income from tourism 0.82 0.21 8. % ground with heather cover 0.84 0.26 
9. Abundance of sheep () 0.82 0.20 9. Abundance of hares 0.82 0.21 
10. Abundance of other birds 0.82 0.24 10. No. of conservation jobs 0.80 0.23 
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Figure 2. Relationship between the scores by GM and RC of the criteria used to value 
moorland. The line indicates where points would fall if there was perfect agreement 
between the groups as to the importance of the criteria. The point for raptor abundance is 
marked; this criterion was valued as negative for GM and positive for RC. Points are given 
for the four main factors and indicate that, relative to the other group, RC tended to score 
Social and Political and Natural Resource criteria more highly, whereas GM scored 
Economic criteria more highly. 
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Figure 3. Boxplots showing the weighted scores by grouse managers (a) and raptor 
conservationists (b) for each of the seven options for moorland management.  Most 
favoured options receive the highest scores. 
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Managing the harrier-grouse conflict – criteria. 
Eight criteria were considered by the participants to value the different options for managing 
harriers on grouse moors (Table 2). One of these criteria (the acceptability of the 
management) was broken down into three further divisions (acceptability to the public, to 
GM and to RC). All of these criteria were considered to be important by both groups, but 
there were differences between the groups in the ranked order (Table 5). GM viewed 
economic and time issues to be more important than did the RC group, whereas RC ranked 
legal constraints and the effectiveness of the techniques more highly  (Figure 4). 
 
Ranking of harrier management options. 
 
Seven management options were evaluated in relation to the above criteria (Table 3). There 
were divergent views over the most appropriate way to manage harrier populations (Figure 
5). GM favoured the quota schemes followed by the use of deterrents and supplementary 
feeding. RC favoured non lethal solutions, allowing harriers to settle naturally followed by 
supplementary feeding. Both groups gave habitat manipulation a low ranking score. Within 
the groups there was individual variation in the scoring for each option (Figure 5). In the 
GM group, there appeared to be broad agreement in the scores for the quota schemes, but 
more divergent views over the use of habitat manipulation, supplementary feeding and 
deterrents to manage harriers. In contrast, the RC group had more consistent scores over the 
first three options (unmanipulated densities, habitat manipulation and supplementary 
feeding), but less agreement over quota schemes.  
 
 
Table 5. Ranked criteria used in assessing the value of moorland, with the score and 
standard deviation for the two groups. 
 
Grouse managers Score sd Raptor conservationists Score sd 
Economic costs 1.00 0.00 Effects on harrier populations 1.00 0.00 
Effects on grouse populations 1.00 0.00 Proof of effectivenss 0.96 0.09 
Effects on harrier populations 1.00 0.00 Legal constraints 0.96 0.09 
Timescale 0.96 0.05 Effects on other spp 0.96 0.05 
Acceptability 0.94 0.13 Effects on grouse populations 0.92 0.11 
Proof of effectivenss 0.92 0.13 Acceptability 0.92 0.11 
Legal constraints 0.92 0.18 Economic costs 0.68 0.19 
Effects on other spp 0.76 0.17 Timescale 0.66 0.11 
Acceptability   Acceptability   
     to hunters 0.35 0.04      to hunters 0.34 0.03 
     to conservationists 0.34 0.06      to conservationists 0.34 0.03 
     to public 0.25 0.07      to public 0.23 0.09 
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Figure 4. Average scores (+ sd) for each of the criteria considered important in assessing 
the options for harrier management. 
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Figure 5. Boxplots showing the weighted scores for grouse managers (a) and raptor 
conservationists (b) for each of the options for managing harriers on moorlands. Most 
favoured options receive the highest scores. 
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DISCUSSION 
The decision models described here were aimed at quantifying the perceptions of two 
groups of stakeholders (raptor conservationists and grouse managers) about the issues 
surrounding the conflict between raptor conservation and grouse management in the British 
uplands. This is an issue which has been hotly debated and around which arguments are 
often polarized (Potts 1998, Tapper 1999, Mitchell 2000, Thirgood et al. 2000c, BTO et al. 
2001, www.rspb.org.uk/wildlife/). We also attempted to quantify the perceptions of the 
stakeholders about the value of moorland in general, to place the management of raptors in 
the British uplands in a wider context. Most criteria related to moorland value were scored 
highly by both groups indicating that a whole range of topics is considered important. 
However, some obvious differences between the two groups emerged. GM tended to place 
more value on economic factors, whilst RC valued species richness and abundance criteria 
more highly. Raptor abundance was viewed by both GM and RC as one of the most 
important criteria for judging the value of moorland, but whereas high numbers of raptors 
were viewed as positive by RC, they were considered to be negative by GM.  
 
Ranked scores indicated that both stakeholder groups favoured moorland that was managed, 
either by gamekeepers (GM) or by wardens (RC).  This result highlights that it was not 
management itself that was seen as negative by RC, but the type of management performed 
by gamekeepers. One moorland management option that was ranked highly by both groups 
was that of managed grouse moors where raptors were not illegally controlled. RC viewed 
that managed grouse moorland was beneficial in terms of species richness and abundance. 
However, GM considered that this management option was only viable in the short term as, 
ultimately, raptor numbers would increase and grouse shooting would therefore become 
economically unviable, with a consequent change in land use. 
 
The process of attempting to quantify perceptions of the value of moorland highlighted 
differences between stakeholder groups in perceptions towards raptors. The raptor issue was 
then focused on in more detail by examining the different options for managing hen harriers. 
All of the 10 evaluated criteria were scored as important, and there was broad agreement 
between groups as to the relative importance of most criteria. However, some important 
differences emerged between groups in relation to ranking of some criteria. The most 
important criteria to GM referred to the timescale that the management option would take to 
become effective and the cost of implementing the technique, whereas RC looked first at 
how the different management options related to the current raptor protection laws. Both 
groups considered that the acceptability to the public was less important than the 
acceptability to the two stakeholder groups. There was widespread agreement that if the two 
stakeholder groups considered the management technique acceptable then the public would 
also accept it.  
 
There was clear divergence between the groups as to the most favoured option for managing 
harriers on grouse moors. GM scored the two quota schemes most highly and with highest 
within-group agreement (for being the cheapest to implement, and the most likely to 
produce the desired results in the shortest time) followed by the use of deterrents and 
supplementary feeding. In contrast, RC preferred harriers to be allowed to breed freely (the 
option that fulfils the protection laws most closely) followed by the use of supplementary 
feeding, and the level of within-group agreement for these options was also high. Amongst 
RC there was less agreement over the quota schemes with a wide spread of scores 
presented. Both groups gave habitat manipulation a low score, with GM expressing the view 
that the timescale for this technique to be effective was too long and that the technique was 
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unlikely to be very effective in reducing harrier numbers. RC were also concerned about the 
potential impact of habitat manipulation on wider biodiversity in the uplands. One technique 
that was scored relatively highly by both groups was supplementary feeding. However, GM 
were concerned that this technique had not been fully tested in the field and there were still 
concerns over the long-term impacts of feeding on the numbers of harriers and other 
predators (Redpath et al. 2001). GM considered that this technique was unlikely to be 
widely accepted until further research was completed. These doubts were reflected in the 
wide variability of scores for this option in the GM group, despite the overall high rank. 
Lastly, neither group favoured the management option for keepers setting the density of 
harriers. GM considered that it would be preferable if a government agency were involved 
in managing harrier densities in a sustainable way for grouse shooting.  
 
Considerable discussion of the relative value of the different harrier management options 
followed presentation of the results of the Decision Modelling to the stakeholders and 
several key issues were evident. First, most participants were relatively surprised by the 
results (at least for the relative value of anything but the most preferred options). Secondly, 
it was considered that ideal solutions should be based on multiple rather than single options, 
so combined options for management of hen harriers should be considered in the future. 
Third, it was perceived that the process highlighted the room for compromise and common 
ground. Nevertheless, participants considered that despite potential agreement concerning 
the best management options, the lack of trust between stakeholders would prevent its 
implementation, and there would be little hope for a long-term solution to the conflict until 
there was more dialogue, understanding and trust between the two groups. GM stated that 
keepers and landowners are often worried about leaving some harriers to breed on their 
grouse moors will lead to conservation organisations protecting these individuals, in turn 
leading to high densities of harriers and no grouse to shoot.  In contrast, RC stated that 
compliance with current laws by GM was important if trust was to be developed between 
both parties, as the scale of current illegal activity is a significant obstacle to achieving a 
workable solution. The final issue discussed was the need for more objective, clearly 
focused research to test the effectiveness of some of the management options, such as the 
use of deterrents and habitat manipulation to reduce harrier numbers 
 
Decision modelling and human-wildlife conflicts  
 
Overall, the advantages of using decision models to evaluate solutions for the raptor-grouse 
conflict were that they facilitated communication between the two groups and enabled both 
sides to achieve a better understanding of the perceptions of the other group. Indeed, at the 
end of the workshop, participants were given a questionnaire and invited to comment on 
how useful and effective they found the workshop. There was general agreement that the 
process had helped move individual positions in the issue (Appendix 5). Importantly, they 
also felt that this was a valuable process in which others should be engaged. 
 
The techniques used here give an objective view of the two groups opinions that will be 
comparable and can be replicated in the future with different groups or with the same group 
once new information is available.  In that respect, this workshop only included five 
representatives of each stakeholder group, and there was concern about the 
representativeness of these individuals within their group. It was suggested that other 
experiences with larger groups or different representation (e.g. policy makers or group 
leaders) should be implemented, in order to better evaluate the perceptions of the groups in 
a broader context. 
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Decision models enable a combination of criteria to be evaluated simultaneously. Views 
may be extremely polarized in relation to single criteria, but when several equally important 
issues are combined, the results may be unexpected. The process also provides a clear audit 
trail, which shows how results were achieved and which helps the participants understand 
better their own and the other stakeholders’ positions. Finally, the participants had 
immediate, real time feedback on the results.  Immediate feedback about other’s positions 
may help to reduce the tendency to maintain preconceived positions. People usually tend to 
slip back into previously held ideas, whereas after immediate feedback and discussion they 
may be more likely to change – or at least be more receptive to change.  In addition, the use 
of a neutral framework (i.e., a computer model) allows personal animosity, mistrust, or 
tension to be reduced.  In other words, people allow themselves to be objective because they 
are partially dealing with a neutral system rather than a perceived adversary. 
 
In conclusion, we consider that the application of decision modelling with stakeholders was 
useful not only for advancing the process of resolution of the raptor-grouse conflict in 
British uplands, but also as a tool widely applicable for other conflicts. 
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APPENDIX 1. Full list of ranked factors, issues and criteria used in assessing the value of 
moorland and their scores by each of the five individuals in each stakeholder group. 
       Grouse managers       Raptor conservationists 
FACTORS 1 2 3 4 5 1 2 3 4 5
Economic 0.80 1.00 1.00 1.00 0.80 0.80 0.80 0.80 0.80 0.80
Natural resource 0.60 0.80 0.80 1.00 0.80 1.00 0.80 0.60 1.00 0.80
Landscape 0.80 1.00 0.80 1.00 0.60 0.80 0.60 1.00 1.00 0.80
Social & political 1.00 1.00 0.80 0.80 1.00 1.00 1.00 1.00 0.80 1.00
ISSUES           
Income 0.64 1.00 1.00 1.00 0.80 0.80 0.80 0.80 0.80 0.80
Employment 0.80 1.00 1.00 1.00 0.80 0.64 0.48 0.48 0.80 0.64
Species richness 0.36 0.80 0.64 0.80 0.80 1.00 0.64 0.60 1.00 0.64
Species abundance 0.24 0.64 0.48 1.00 0.64 0.80 0.80 0.60 0.60 0.64
Landscape composition 0.48 0.80 0.80 1.00 0.80 0.80 0.80 0.60 1.00 0.64
Community & cultural issues 0.60 0.80 0.64 1.00 0.80 1.00 0.48 0.60 1.00 0.80
Enjoyment 0.80 1.00 0.80 0.80 0.60 0.80 0.60 1.00 1.00 0.80
Designations & regulations 0.48 0.80 0.64 1.00 0.48 0.48 0.24 0.60 0.40 0.64
Landscape appearance  1.00 1.00 0.64 0.80 1.00 1.00 1.00 1.00 0.80 1.00
Education & research 0.80 1.00 0.80 0.80 1.00 1.00 0.80 1.00 0.80 1.00
CRITERIA           
hunting 0.64 1.00 1.00 1.00 0.80 0.32 0.48 0.80 0.80 0.64
keepers jobs 0.38 1.00 0.60 0.60 0.64 0.80 0.80 0.80 0.80 0.80
grouse 0.51 1.00 1.00 1.00 0.80 0.64 0.80 0.64 0.80 0.80
raptors 0.48 0.80 1.00 1.00 0.80 0.64 0.48 0.48 0.80 0.64
other jobs 0.80 1.00 1.00 1.00 0.80 0.38 0.19 0.38 0.48 0.51
vertebrates 0.64 0.80 0.60 0.60 0.32 0.64 0.48 0.38 0.48 0.51
fox/corvid/stoat 0.64 0.60 0.80 0.80 0.16 0.13 0.19 0.29 0.48 0.26
tourism 0.29 0.80 0.64 0.64 0.80 1.00 0.51 0.48 1.00 0.64
sheep 0.36 0.80 0.51 0.51 0.80 1.00 0.64 0.60 1.00 0.64
other birds 0.22 0.80 0.51 0.51 0.80 1.00 0.51 0.60 1.00 0.64
heather burns 0.24 0.64 0.48 0.48 0.51 0.64 0.80 0.60 0.60 0.64
vegetation 0.24 0.64 0.38 0.38 0.64 0.80 0.64 0.60 0.60 0.64
comm viability 0.38 0.80 0.80 0.80 0.80 0.64 0.64 0.48 1.00 0.64
heather cover 0.38 0.48 0.80 0.80 0.80 0.80 0.32 0.24 0.20 0.51
grazed areas 0.48 0.80 0.80 0.80 0.48 0.80 0.80 0.60 1.00 0.51
management 0.60 0.80 0.64 0.64 0.48 0.80 0.48 0.36 1.00 0.64
invertebrates 0.48 0.64 0.38 0.38 0.80 1.00 0.48 0.60 1.00 0.80
tradition 0.64 1.00 0.64 0.64 0.60 0.80 0.60 1.00 1.00 0.80
deer 0.80 1.00 0.80 0.80 0.48 0.32 0.48 0.60 1.00 0.64
conservation jobs 0.32 1.00 0.64 0.64 0.12 0.32 0.36 0.80 1.00 0.16
tree cover 0.32 1.00 0.64 0.64 0.60 0.80 0.60 1.00 1.00 0.48
access regs 0.64 1.00 0.64 0.64 0.60 0.64 0.60 0.60 1.00 0.48
occupier 0.48 0.80 0.64 0.64 0.48 0.48 0.24 0.60 0.40 0.64
appearance 1.00 1.00 0.64 0.64 0.60 1.00 1.00 1.00 0.80 1.00
taxes 0.40 1.00 0.64 0.64 0.60 1.00 1.00 1.00 0.80 1.00
protected spp 1.00 1.00 0.64 0.64 1.00 1.00 1.00 1.00 0.80 0.80
grants 0.80 1.00 0.80 0.80 1.00 1.00 0.80 1.00 0.80 0.80
protected areas 0.80 1.00 0.80 0.80 1.00 1.00 0.80 1.00 0.80 1.00
access 0.80 1.00 0.80 0.80 0.80 1.00 0.48 1.00 0.48 0.60
other users 0.32 0.80 0.48 0.48 0.60 1.00 0.64 1.00 0.48 1.00
hares 0.80 1.00 0.64 0.64 1.00 1.00 0.80 1.00 0.80 0.80
education 0.16 1.00 0.64 0.64 0.80 1.00 0.64 1.00 0.48 0.60
research 0.80 1.00 0.64 0.64 1.00 1.00 0.80 1.00 0.80 1.00
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Appendix 2. Consensus scores for GM and RC for each of the seven moorland management 
options. Scores of 100 indicate best option. The weighted criteria scores are based on the average of 
each of the five individual stakeholders in each group. * indicate criteria that were not scored. 
 
   Moorland management option   Moorland management option 
GM ranked  Average A B C D E F G RC ranked  Average A B C D E F G 
criteria scores        criteria scores        
hunting 0.92 90 50 100 20 30 10 0 vegetation 0.96 60 60 60 20 70 100 70 
keepers jobs 0.89 90 65 100 20 20 0 0 invertebrates 0.96 50 50 50 20 70 100 50 
grouse 0.88 100 55 100 20 30 10 0 vertebrates 0.92 20 40 30 10 70 100 60 
raptors 0.88 20 50 100 40 50 20 0 raptors 0.92 0 100 10 30 60 90 60 
other jobs 0.86 90 50 100 20 30 100 0 other birds 0.92 75 75 75 30 75 100 30 
vertebrates 0.86 70 100 100 70 70 70 80 grouse 0.88 0 100 0 20 60 100 20 
fox/corvid/stoat 0.84 100 100 100 40 40 20 10 sheep 0.88 100 100 100 20 100 100 100 
tourism 0.82 80 100 100 100 100 100 20 heather cover 0.84 100 100 100 10 50 100 30 
sheep 0.82 100 100 100 10 100 100 100 hares 0.82 80 80 80 20 40 100 20 
other birds 0.82 100 80 100 30 30 65 20 conservation jobs 0.80 0 10 0 0 20 100 40 
heather burns 0.78 100 100 100 30 40 50 0 protected spp 0.78 0 80 0 10 40 100 80 
vegetation 0.78 100 100 100 100 100 100 100 other users 0.78 20 80 20 60 60 100 100 
comm viability 0.72 90 70 100 20 20 50 0 tree cover 0.78 15 15 15 20 75 100 20 
heather cover 0.70 100 100 100 40 50 50 0 protected areas 0.75 0 60 0 20 50 100 100 
grazed areas 0.70 100 100 100 10 100 100 100 deer 0.74 75 75 75 10 50 100 10 
management 0.67 90 80 100 20 50 75 10 management 0.74 0 100 0 40 60 100 50 
invertebrates 0.66 100 100 100 70 70 90 60 other jobs 0.74 90 90 90 25 25 100 30 
tradition 0.65 100 100 100 20 20 10 0 access regs 0.73 30 30 30 60 60 100 100 
deer 0.65 100 100 100 20 60 60 10 fox/corvid/stoat 0.71 50 50 50 70 70 100 50 
conservation jobs 0.64 100 100 100 60 60 0 0 comm viability 0.68 60 100 60 50 40 90 60 
tree cover 0.64 100 100 100 50 50 20 0 grazed areas 0.66 100 100 100 20 80 100 50 
access regs 0.63 100 100 100 80 80 100 10 education 0.66 10 100 10 70 70 100 70 
occupier 0.63 90 80 100 20 40 50 0 research 0.66 100 100 100 100 100 100 100 
appearance 0.61 100 100 100 40 50 60 20 occupier 0.66 * * * * * * * 
taxes 0.60 100 100 100 100 100 100 50 keepers jobs 0.61 50 100 50 25 25 25 0 
protected spp 0.60 20 50 100 40 50 20 10 tourism 0.61 30 60 30 40 50 100 80 
grants 0.59 80 100 100 70 70 70 0 heather burns 0.61 90 90 90 10 50 100 10 
protected areas 0.57 100 100 100 100 100 0 0 access 0.53 10 30 10 50 50 100 100 
access 0.54 100 100 100 40 50 40 0 grants 0.50 * * * * * * * 
other users 0.54 75 80 100 50 50 80 10 appearance 0.47 * * * * * * * 
hares 0.54 100 80 100 50 50 30 10 tradition 0.41 0 100 0 10 100 100 80 
education 0.47 80 70 100 20 30 50 20 hunting 0.39 * * * * * * * 
research 0.46 100 100 100 100 100 100 100 taxes 0.27 * * * * * * * 
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 Appendix 3. Individual scores for each of the criteria considered important when evaluating the 
alternatives for managing hen harriers on managed grouse moorland. 
 
 
 Grouse managers  Raptor conservationists 
Criteria 1 2 3 4 5 1 2 3 4 5 
Proof of effectiveness 0.70 0.90 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.80 
Timescale 0.90 0.90 1.00 1.00 1.00 0.60 0.70 0.50 0.80 0.70 
Economic costs 1.00 1.00 1.00 1.00 1.00 0.60 0.70 0.50 1.00 0.60 
Legal constraints 0.60 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.80 
Effects on harrier populations 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Effects on grouse populations 1.00 1.00 1.00 1.00 1.00 0.80 0.80 1.00 1.00 1.00 
Effects on other species 0.90 0.90 0.50 0.70 0.80 1.00 1.00 1.00 0.90 0.90 
Acceptability 0.70 1.00 1.00 1.00 1.00 1.0 0.8 0.8 1.0 1.0 
Acceptability to public 0.15 0.20 0.26 0.33 0.29 0.29 0.23 0.07 0.29 0.29 
Acceptability to hunters 0.30 0.40 0.37 0.33 0.36 0.36 0.29 0.36 0.36 0.36 
Acceptability to conservationists 0.24 0.40 0.37 0.33 0.36 0.36 0.29 0.36 0.36 0.36 
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Appendix 4. Consensus scores for GM and RC for each of the seven harrier management options. 
The weighted criteria scores are based on the average of each of the five individual stakeholders in 
each group 
 
  Management options     Management options   
GM ranked criteria Scores A B C D E F G RC ranked criteria Scores A B C D E F G 
Economic costs 1.00 100 60 30 50 40 70 100 Effects on harrier  1.00 100 50 75 25 65 45 5 
Effects on grouse  1.00 0 60 50 50 90 100 100 Proof of effectiveness 0.96 100 30 85 70 50 75 50 
Effects on harrier  1.00 10 50 50 60 80 100 20 Legal constraints 0.96 100 80 100 50 60 35 10 
Timescale 0.96 100 10 90 90 80 80 100 Effects on other spp 0.96 100 90 100 100 100 100 95 
Proof of effectiveness 0.92 10 20 100 90 80 100 100 Effects on grouse  0.92 30 100 80 50 90 90 100 
Legal constraints 0.92 100 100 90 80 50 40 0 Economic costs 0.68 100 50 25 40 15 20 100 
Effects on other spp 0.76 40 60 50 90 100 100 60 Timescale 0.66 100 25 85 45 70 75 100 
Acceptability:         Acceptability         
to hunters 0.35 0 35 40 50 85 100 70 to hunters 0.34 10 25 35 45 65 90 100 
to conservationists 0.34 90 100 75 60 30 20 0 to conservationists 0.34 100 80 85 50 45 30 5 
to public 0.25 100 90 70 75 60 40 0 to public 0.23 100 90 85 60 60 40 10 
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Appendix 5. Questionnaire given to the 10 stakeholders at the end of the workshop, together with 
summary of results.  Scores in lower table of 0.5 indicate 2 boxes ticked for one question. 
 
WORKSHOP QUESTIONNAIRE 
We would like to get your feedback in the workshop.  Please spend a few minutes to let us know your views.  Please 
tick appropriate boxes. 
              1)Excellent   2)Good    3) Moderate  4)Poor 
 
1. Venue.      Accomodation      
          Food      
          Facilities      
 
Comments………………………………………………………………………….. 
 
2.  Workshop length ?             1)Too long           2)About right           3) Not long enough   
Comments……………………………………………………………………………… 
 
3.  Questions covered ?           1)Too complex           2)About right           3)Too superficial 
Comments……………………………………………………………………………… 
 
54 Would you say that you have learnt anything from the meeting 
     1)A lot          A   2)moderate amount             3)Little or nothing 
Comments……………………………………………………………………………… 
4.5.Has your understanding of other points of view improved? 
1)Greatly   2)Slightly         3)Not at all 
 
Comments……………………………………………………………………………..  
 
6.  Has your own point of view of the issues changed?      
1)Greatly   2)Slightly         3)Not at all 
 
Comments……………………………………………………………………………… 
 
7.  Overall usefulness of the workshop?    1)High     2)Moderate          3)Low 
 
Comments……………………………………………………………………………… 
 
8  Would you encourage other people to participate in similar experiences? 
1)Greatly      2)Slightly            3)Not at all 
 
Comments……………………………………………………………………………… 
 
Any other points? 
 
Question Answer 
 1 2 3 4 
1   Accomodation 9 1 0 0 
      Food 10 0 0 0 
      Facilities 9 1 0 0 
2 1 8.5 0.5 -- 
3 1.5 8 0.5 -- 
4 9 1 0 -- 
5 4 6 0 -- 
6 10 0 0 -- 
7 10 0 0 -- 
8 9 1 0 -- 
 
